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ERRATA AND AUTHORS’ EMENDATIONS 


Pages 60-63, legends to figures 3-8, ‘‘ phosphate’’ should read ‘“ phosphorus.”’ 

Page 175, lines 45-46, Mr. Ainslie informs the author that he has never succeeded in rearing Pyrausia 
ainsliei to maturity on Nelumbo lutea as here stated. In the discussion of P. ainsliei it should be stated 
that the old name P. obumbratalis Lederer may eventually prove to apply to this species. Without an 
examination of the genitalia of Lederer’s types in Europe, however, it can not be determined whether 
his name applies to this species or to P. penitalis Grote, if to either. In the meantime it is safest to employ 
a definite name to a definite concept. 

Page 333, Table III, column 8, next to last line, and column 9, next to last line, “‘3.329’’ should read 
” 

3-320. 

Page 335, Table VI, ‘‘ phosphates’’ should read “‘ phosphate.” 

Page 339, Table XIII, column s, line 8, ‘‘92’’ should read “8.” 

Page 393, line 27, “‘in part by weight”’ should read “in parts by weight.” 

Page 394, Table I, column 9g, line 10, “54.5’’ should read ‘5.45.’ Note a, “expressed in parts’’ should 

read “‘expressed in parts by weight.” 

Page 395, Tabfe II, continued, column 6, line 4, “1 : 1.83’’ should read “1 : 0.83.’’ Second part of table, 


column 6, lines 1 and 2, “1: 1.05’’ and “1: 1.37’’ should be transposed. Line 10 of text, “basal ratio’ 
should read ‘basal ration.” 


Page 445, line 15 of text, “from 13.3 larve to each fruit in 1916 to 20.3 in 1917 and to 34.6 in 1918”’ should 
read ‘‘from 13.3 per cent in 1916 to 20.3 per cent in 1917 and to 34.6 per cent in 1918.” 


(v) 
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NATURAL CARBONATES OF CALCIUM AND MAGNESIUM IN RELATION TO THE 
CHEMICAL COMPOSITION, BACTERIAL CONTENTS, AND CRop-PROpDUCING POWER 


oF Two Very Acip Soms 


PLATE 1. Pot cultures on acid yellow clay soil: A.—Wheat; B.—Red clover; 
C.—Red turnip beets 

PLATE 2. Pot cultures on acid black sand soil: A.—Wheat; B.—Red clover; 
C.—Red turnip beets 


RECENT STUDIES ON SCLEROTIUM ROLFsII SAcc. 


PLATE 3. Sclerotium rolfsii: A.—Two colonies in same plate, both apparently 
of the same sexual strain. B.—Large sclerotia from inoculated orange. 
C.—Late stage, showing cantaloupe reduced to a mass of mycelium and 
sclerotia. D.—Inoculated cantaloupe fruit, the point of infection being 
free and away from the bell jar glass. Earlier stage than C. E.—lInfected 
cantaloupe, lying close to bell jar at point of infection. F.—Cross section of 
an infected cantaloupe, showing penetration of fungus into interior of fruit. 

PLATE 4. Sclerotium rolfsii: A——Cabbage artificially inoculated. B.—Cul- 
tures on artificial media. C.—Mustard-seed-like sclerotia on cantaloupe. 
D.—Formation of sclerotia at point of union of apparently plus and minus 


PLATE 5. Sclerotium rolfsii: A.—Sweet potato in seed bed, showing method of 
natural infection of young sprouts. B.—Infected Irish potato, “melter’’ 
stage. C.—Longitudinal section of infected sweet potato, showing nature 


PLATE 6. Sclerotium rolfsii: A.—Dead tomato plants, showing fungus growing 
out on the surface of the soil in radial fans. B.—Growth on glass of bell 
jar, showing radial fans 


NoTE ON THE EUROPEAN CORN BoRER (PYRAUSTA NUBILALIS HUBNER) 
AND Its NEAREST AMERICAN ALLIES, WITH DESCRIPTION OF LARV4, 
Purp&, AND ONE NEw SPECIES 


PLATE 7. European corn borer and its nearest American allies: A.—Male 
genitalia of Pyrausta nubilalis; ventral view of organs spread; aedoeagus 
omitted. B.—Male genitalia of P. nubilalis; aedoeagus and penis. C.— 
Male genitalia of P. ainsliei; ventral view of organs spread; aedoeagus 
omitted. D.—Male genitalia of P. penitalis; ventral view of organs spread; 
aedoeagus omitted. E.—Forewing venation of P. nubilalis; male. F.— 
Hindwing venation of P. nubialis; male 

PLATE 8, Female genitalia of Pyrausta spp.: A.—Female genitalia of P. nu- 
bilalis; lateral view of organs. B.—Female genitalia of P. nubilalis; ven- 
tral view of plates posterior to genital opening. C.—Female genitalia of 
P. penitalis; ventral view of plates posterior to genital opening. D.—Fe- 
male genitalia of P. penitalis; lateral view of organs. E.—Female genitalia 
of P. ainsliei; lateral view of organs. F.—Female genitalia of P. ainsliei; 
ventral view of plates surrounding genital opening. ...............00000+ 
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PLATE 9. European corn borer and its nearest American allies: A.—Profile 
of cephalic end of pupa of Pyrausta ainsliei. B.—Profile of cephalic end 
of pupa of P. penitalis. C.—Profile of cephalic end of pupa of P. nubilalis. 
D.—Pupa of P. nubilalis, female; dorsal view. E.—Pupa of P. nubilalis, 
female; ventral view. F.—Caudal end of pupa of P. nubilalis, female; 
ventral view. G.—Caudal end of pupa of P. penitalis, female; ventral 


PLATE 10. European corn borer and its nearest American allies: A.—Dorsal 
view of head capsule; larva of Pyrausta nubilalis. B.—Lateral view of 
head capsule; larva of P. nubilalis. C.—Epipharynx; larva of P. nubila- 
lis. D.—Labrum; larva of P. nubilalis. E.—Dorsal view of head capsule; 
larva of P. penitalis. F.—Lateral view of head capsule; larva of P. peni- 
talis. G.—Dorsal view of head capsule; larva of P. ainsliei.. 

PLATE 11. European corn borer and its nearset American allies: A.—Labium 
and maxille; larva of Pyrausta nubilalis. B.—Left maxilla; larva of P. 
penitalis. C.—Mandible; larva of P. penitalis. D.—Mandible; larva of 
P. nubilalis. E.—Character of skin granulations, highly magnified; larva 
of P. nubilalis. F.—Second thoracic and eighth and ninth abdominal seg- 
ments of larva of P. nubilalis, showing granulose areas above seta VII. 
G.—Setal map of prothoracic, mesothoracic, third, eighth, and ninth ab- 
dominal segments; larva of P. nubilalis. H.—Crochet arrangement; ab- 
dominal proleg; larva of P. nubilalis. 0.0.0... ccc ccc cece eee teen ee ees 


BACTERIAL BLIGHT OF SOYBEAN 


PLATE A. Bacterial spot on leaves of soybean 

PLATE 12. Bacterium glycineum: A.—Soybean petiole. Natural infection, 
showing exudate droplets. B.—Blighted soybean pod. Natural infec- 
tion, showing young water-soaked lesions. C.—Blighted soybean pod. 
Natural infection, showing exudate droplets. ............ 0.0 c cece eee eee 

PLATE 13. Bacterium glycineum: A.—Natural infection on soybean pods. 
B.—Artificial infection on soybean pods inoculated with type strain 

PLATE 14. Bacterium glycineum: A.—Six-day-old potato agar slant culture, 
strain E. B and C.—Six-day-old potato agar slant cultures, type strain. .. 

PLATE 15. Bacterium glycineum: A.—Colonies of petiole strain on potato 
agar plate. B.—Colonies of type strain on potato agar plate. C.—Colo- 
nies of strain E on potato agar plate. D.—Colony of seed strain on potato 


PLATE 16. Bacterium glycineum: Soybean seedlings showing infection after 
inoculation in the greenhouse with type strain 

PLATE 17. Bacterium glycineum: Blighted soybean leaves artificially inocu- 
lated.in the field with type straia o)<..5. 60 ities oe nic ceic ets vine ain an bie viepee's 

PLATE 18. Bacterium glycineum: <i cia artificially inoculated in 
the greenhouse with type strain. ssakhiy BARTHES de bb nog a eereakeeeain 

DEVELOPMENT OF THE PISTILLATE SPIKELET AND FERTILIZATION - 
IN ZEA mays L. 


PLATE 19. Longitudinal section of the pistillate spikelet of corn at the time 
the silk is ready for pollination: r, rachilla; g, lower empty glume; g’, upper 
empty glume; 1, lemma or flowering glume of the fertile flower; 1’, lemma 
or flowering glume of the sterile flower; pa, palet of the fertile flower; pa’, 
palet of the sterile flower; sf, sterile flower; st, rudimentary stamen of 
the fertile flower; ova, ovary of the pistil; co, cavity of the ovary; sk, silk or 
style; sc, stylar canal; vbs, one of the fibro-vascular bundles of the silk.... 
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PLATE 20. A.—Cross section of the tip of a very young cob. B.—Portion of a 
cross section of a young cob just back of the tip, showing the rudiment or 
primordium from which a pair of spikelets will develop. C.—Cross section 
of a rudiment at the beginning of its division into equal parts. D.—Cross 
section of a pair of spiklets in the process of development 

PLATE 21. A.—Longitudinal section of the tip of a young cob. B.—Longitu- 
dinal section of the rudiment or primordium of a spikelet just back of the 
tip of a ‘young cob: g, primordium of the lower empty glume. C.—Longi- 
tudinal section of the developing spikelet, showing the primordia of the 
lower and upper empty glumes: g, lower empty glume; g’, upper empty 
glume. D.—Longitudinal section of the developing spikelet at a little 
later stage than C: g, lower empty glume; g’, upper empty glume 

PLATE 22. A.—Longitudinal section of the developing spikelet: g, lower 
empty glume; g’, upper empty glume; |, primordium of the lemma or flow- 
ering glume of the fertile flower; 1’, primordium of the lemma or flowering 
glume of the sterile flower; sf, primordium of the sterile flower. B.—Longi- 
tudinal section of the developing spikelet: g and g’, empty glumes; | and 
I’, lemmas or flowering glumes; sf, primordium of the sterile flower; st, 
stamen of the fertile flower; p, palet of the fertile flower; pp, primordium of 
the pistil 

PLATE 23. A.—Longitudinal section of the developing spikelet at the time 
the carpel or ovary wall has begun to develop: g and g’, empty glumes; 1 and 
Il’, lemmas; sf, sterile flower; p and p’, palets; st, stamen;c and c’, rudi- 
ment of the carpel or ovary wall; c’ is the more rapidly growing part of the 
carpel. B.—Longitudinal section of a developing ovary: c and c’, devel- 
oping ovary walls; c’ is the portion of the carpel from which the style or 
silk will develop; ov, ovule; ove, primordium of the inner ovule coat 

PLATE 24. A.—Longitudinal section of the fertile pistil at the time the silk has 
started to elongate: ovw, ovary wall; sc, stylar canal; ove, ovule coats; ov, 
ovule; ms, megaspore mother cell; sk, silk. B.—Longitudinal section of 
the fertile pistil at the time the ovule has started to invert: ovw, ovary 
wall; sc, stylar canal; sk, silk; ove, ovule coats; ms, megaspore-mother cell. . 

PLATE 25. A.—Longitudinal section of the inverted ovule: ov, ovule; ove, 
ovule coats; es, embryo sac; mic, micropyle; co, cavity of ovary. B.—-Sec- 
tion through the stylar canal, showing its structure shortly before the silk 
emerges from the husk 

PLATE 26. A.—Cross section of the meyaspore mother cell. B.—Longitudinal 
section of the megaspore mother cell. C.—Iongitudinal section of the 

2-celled embryo sac 

PLatTe 27. A.—Longitudinal section of the 4-celled embryo sac. B.—Longi- 
tudinal section of an 8-celled embryo sac at the time the polar nuclei have 
started to migrate. C.—lLongitudinal section of an 8-celled embryo sac 

after the polar nuclei have migrated 

PLaTe 28. Longitudinal section of a mature embryo sac just previous to fertili- 
zation: e, egg; sy, synergids; p, polars; ant, antipodals; pt, pollen tube; 
m, micropyle; v, vacuole; c, cytoplasm; ov, ovule coat. 

PuaTeE 29. A.—End of a silk: p, pollen grains; v, Sheo-vesculer bundles; ‘h, 
hairs. B.—Tipsof the hairs of thesilk. C.—Section of a pollen grain show- 
ing the germ pore and the relative size of the vegetative and sperm nuclei. 
D.—Single hair of the silk, showing the general inanner in which the pollen 
tube penetrates the sheath cells of the fibro-vascular bundle of the silk: 
p, pollen grain; h, hair; pt, pollen tube; sc, sheath cells of the fibro-vascu- 
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lar bundle. E.—I,ongitudinal section of a fibro-vascular bundle of a silk, 
showing the position of the pollen tube as it grows down the silk: sc, sheath 
cells; x, xylem eleinents; p, parenchyma cells of the silk; pt, pollen tube, 
showing the enlarged tip 

PLATE 30. A.—Cross section of a silk aear its base, showing the position of the 
fibro-vascular bundles. B.—Cross section of a fibro-vascular bundle of the 
silk: x, xylem elements; sc, sheath cells; pt, pollen tube. C.—Longitu- 
dinal section through the sheath cells of the fibro-vascular bundles: sc, 
sheath cells; pe, parenchyma cells of the silk. . Pee 

PLATE 31. A.—Vegetative and sperm nuclei of the pollen grain: vn, a, vegeta- 
tive nucleus; sn, sperm nuclei. R.—Longitudinal section of the lower por- 
tion of the embryo sac at the time of fertilization, reconstructed from two 
sections: pn, polar nuclei fusing; sn’, sperm nucleus fusing with a polar 
nucleus; e, egg; sn, sperm nucleus in the egg; hig pollen tube; syn, 
canes eA v, vacuole.. ng 

PLATE 32. A.—Longitudinal section of the embeyo 2 sac 12 s hours after fertili- 
zation: end, endosperm nuclei; e, egg in which one of the daughter nuclei 
has already divided; ant, antipodals. B.—Longitudinal section of the 
embryo sac 36 hours after fertilization: end, endosperm; emb, embryo; 
ant, antipodal tissue. C.—Longitudinal section of the young embryo at 
the stage shown in B 


RESPONSE OF CITRUS SEEDLINGS IN WATER CULTURES TO SALTS 
AND ORGANIC EXTRACTS 


PLATE 33. A.—Grapefruit roots, 12 days old, grown in distilled water. B.— 
Grapefruit roots, 12 days old, grown in distilled water plus 100 parts per 
inillion water-soluble peat. C.—Lemon seedlings, 21 days old, grown in 
carbon-treated distilled water. D.—Lemon seedlings, 21 days old, grown 
in carbon-treated distilled water plus calcium carbonate. E.—Grapefruit 
seedlings, 20 days old, grown in carbon-treated water. F.—Grapefruit 
seedlings, 20 days old, grown in carbon-treated water plus calcium carbo- 


PiaTE 34. A.—I,emon seedlings, 16 days old, grown in distilled water as con- 
trol. B.—Lemon seedlings, 16 days old, grown in 4oo parts per million 
sodium carbonate. C.—Lemon seedlings, 16 days old, grown in 100 parts 
per million ammonia-soluble humus. D.—Iemon seedlings, 16 days old, 
grown in 100 parts per million ammonia-soluble humus plus 4oo parts per 
million sodium carbonate. E.—Citrus seedlings grown in carbon-treated 
water. F.—Citrus seedlings grown in 4/10 per cent sodium nitrate (NaNO,). 
G.—Citrus seedlings grown in 4/10 per cent sodium nitrate with calcium 
carbonate (CaCOs;) 


PuHyYSIOLOGICAL STUDY OF THE PARASITISM OF PYTHIUM DEBARYANUM 
HESSE ON THE PoTAToO TUBER 


PLATE 35. A.—Apparatus used in determining the pressure required to punc- 
ture the tissue of potato tubers. B.—Glass rod with attached needle 

PLATE 36. Photographs enlarged from portions of a motion photomicrograph, 
showing the method of cell wall penetration by Pythium hyphae. A.—- 
Shows hypha growing toward the potato cell wall. B.—Shows hypha at- 
tached to wall'and about to penetrate. C.—The tip has just broken through 
the wall. D.—The penetration is complete........... 
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PLATE 37. Photographs enlarged from portions of a motion photomicrograph, 
showing the method of cell wall penetration hy Pythium hyphae. A.— 
Shows the hypha growing against the potato cell wall. B.—A little later 
stage than A. C.—The tip has broken through as a small tube. D.-—Pen- 
etration is complete 


Errect oF IaME UPON THE SopIUM-CHLORID TOLERANCE OF WHEAT 
SEEDLINGS 


PLATE 38. A.—Seedlings grown in (1) distilled water, (2) 500 parts per million 
sodium-chlorid solution, (3) 1,000 parts per million sodium-chlorid solu- 
tion, (4) 2,000 parts per million sodium-chlorid solution, (5) 3,000 parts 
per million sodium-chlorid solution, and (6) 4,000 parts per million sodium- 
chlorid solution. B.—Seedlings grown in sand and waiered with (1) dis- 
tilled water, (2) 500 parts per million sodium-chlorid solution, (3) 1,000 
parts per million sodium-chlorid solution, (4) 2,000 parts per million 
sodium-chlorid solution, (5) 3,0co parts per million sodium-chiorid solu- 
tion, and (6) 4,000 parts per million sodium-chlorid solution 

PLATE 39. Seedlings grown in water, sand, and clay, showing eilects of (1) dis- 
tilled water, (2) 500 parts per million sodium-chlorid solution, (3) 1,000 
parts per million sodium-chlorid solution, (4) 1,500 parts per million 
sodium-chlorid solution, (5) 2,000 parts per million sodium-chlorid solution, 
(6) 3,000 parts per million sodium-chlorid solution, and (7) 4,000 parts per 
million sodium-chlorid solution 

PLATE 4o. A.—-Seedling, 9 days old, grown in clay watered with (1) distilled 
water, (2) 500 parts pe: million sodium-chlorid solution, (3) 1,000 parts per 
million sodium-chlorid solution, (4) 1,500 parts per million sodium-chlorid 
solution, (5) 2,000 parts per million sodium-chlorid solution, (6) 3,000 
parts per million sodium-chlorid solution, and (7) 4,000 parts per million 
sodium-chlorid solution. B.---Seedlings, 3 days old, removed from 
(1) 4,000 parts per million sodium-chlorid solution, (2) sand watered with 
4,000 parts per million sodium-chlorid solution, and (3) clay watered with 
4,000 parts per million sodium-chlorid solution 

PLATE 41. A.—Seedlings grown in sand and in the following solutions filtered 
through sand: (1) distilled water, (2) 1,000 parts per million of sodium 
chlorid, (3) 1,500 parts per million of sodium chlorid, (4) 2,000 parts per 
million of sodium chlorid, (5) 3,000 parts per million of sodium chlorid, 
and (6) 4,000 parts per million of sodium chlorid. B.—Seedlings grown in 
clay and in the following solutions filtered through clay: (1) distilled 
water, (2) 1,000 parts per million of sodium chlorid, (3) 1,500 parts per mil- 
lion of sodium chlorid, (4) 2,000 parts per million of sodium chlorid, 
(5) 3,000 parts per million of sodium chlorid, and (6) 4,000 parts per million 
of sodium chlorid 

PLATE 42. A.—Seedlings, 10 days old, removed from sand watered with (1) 
distilled water, (2) 1,000 parts per million sodium-chlorid solution, (3) 
1,500 parts per million sodium-chlorid solution, (4) 2,000 parts per million 
sodium-chlorid solution, (5) 3,000 parts per million sodium-chlorid solu- 
tion, and (6) 4,000 parts per million sodium-chlorid solution. B.—Seed- 
ings, 10 days old, removed from clay watered with (1) distilled water, (2) 
1,000 parts per million sodium-chlorid solution, (3) 1,500 parts per million 
sodium-chlorid solution, (4) 2,000 parts per million sodium-chlorid solution, 
(5) 3,000 parts per million sodium-chlorid solution, and (6) 4,000 parts per 
million sodium-chlorid solution 
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PLATE 43. A.—Seedlings grown in (1) 4,000 parts per million sodium-chlorid 
solution, (2) 6,000 parts per million sodium-chlorid solution filtered through 
soil, (3) 8,000 parts per million sodium-chlorid solution filtered through 
soil, (4) 4,000 parts per million sodium-chlorid solution filtered through 
soil, (5) 4,000 parts per million sodium-chlorid solution added to distilled 
water that had previously been filtered through soil, and (6) 4,000 parts 
per million sodium-chlorid solution+ 100 parts per million each of sodium 
nitrate, potassium chlorid, and sodium phosphate. B.—Seedlings 
grown in (1) 4,000 parts per million sodium-chlorid solution, (2) 4,000 
parts per million sodium-chlorid solution+ 30 parts per million of calcium 
sulphate, (3) 4,000 parts per million sodium-chlorid solution+ 30 parts per 
million of calcium oxid, and (4) 4,000 parts per million sodium-chlorid 
solution-+ 30 parts per million of magnesiuin bicarbonate 

PLATE 44. A.—Seedlings grown in (1) distilled water, (2) 4,000 parts per mil- 
lion sodium-chlorid solution + 30 parts per million of calcium sulphate, (3) 
4,000 parts per million sodium-chlorid solution + 30 parts per million of 
calcium oxid, (4) 4,000 parts per million sodium-chlorid solution + 30 
parts per million of magnesium sulphate, and (5) 4,000 parts per million 
sodium-chlorid solution + 30 parts per million of barium chlorid. B.— 
Seedlings grown in (1) distilled water, (2) 4,000 parts per million sodium- 
chlorid solution + 30 parts per million of potassium chlorid, (3) 4,000 
parts per million sodium-chlorid solution + 30 parts per million of sodium 
nitrate, (4) 4,000 parts per million sodium-chlorid solution + 30 parts per 
million of sodium phosphate, (5) 4,000 parts per million sodium-chlorid 
solution + 30 parts per million of ferric chlorid, and (6) 4,000 parts per 
million sodium-chlorid solution + 30 parts per million of potassium alum. 

PLATE 45. A.—Seedlings grown in sand watered with (1) 4,000 parts per mil- 
lion sodium-chlorid solution and (2) 4,000 parts per million sodium-chlorid 
solution + 30 parts per million of calcium sulphate. B.—Seedlings 
grown in (1) 4,000 parts per million sodium-sulphate solution, (2) 4,000 
parts per million sodium-sulphate solution + 30 parts per million of cal- 
cium sulphate, (3) 4,000 parts per million sodium-sulphate solution + 30 
parts per million of calcium oxid, (4) 4,000 parts per million sodium- 
sulphate solution + 30 parts per million of magnesium sulphate, and (5) 
4,000 parts per million sodium-sulphate solution + 30 parts per million of 
barium chlorid 

PLATE 46. A.—Seedlings, 3 days old, grown in (1) distilled water, (2) 4,000 
parts per million sodium-sulphate solution, (3) 4,000 parts per million 
sodium-sulphate solution + 30 parts per million of potassium chlorid, (4) 
4,000 parts per million sodium-sulphate solution + 30 parts per million of 
sodium nitrate, (5) 4,000 parts per million sodium-sulphate solution + 
excess ferric hydrate, and (6) 4,000 parts per million sodium-sulphate solu- 
tion + aluminum hydrate. B.—Seedlings, 11 days old, grown in (1) 
2,500 parts per million sodium-bicarbonate solution, (2) 2,500 parts per 
million sodium-bicarbonate solution + 30 parts per million of sodium 
nitrate, (3) 2,500 parts per million sodium-bicarbonate solution + 30 parts 
per million of potassium chlorid, (4) 2,500 parts per million sodium-bicar- 
bonate solution + 30 parts per million of. magnesium sulphate, and (5) 
2,500 parts per million sodium-bicarbonate solution + 30 parts per million 
of calcium oxid 

PLATE 47. A.—Seedlings grown in (1) 4,000 parts per million sodium-chlorid 
solution, (2) distilled water, (3) 4,000 parts per million sodium-chlorid 
solution + 40 parts per million of calcium oxid, (4) 4,000 parts per million 
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sodium-chlorid solution + 30 parts per million of calcium oxid, and (5) 
4,000 parts per million sodium-chlorid solution + 20 parts per million of 
calcium oxid. B.—Seedlings grown in (1) 4,000 parts per million sodium- 
chlorid solution, (2) 4,000 parts per million sodium-chlorid solution +- 15 
parts per million of calcium oxid, (3) 4,000 parts per million sodium- 
chlorid solution + 10 parts per million of calcium oxid, (4) 4,000 parts per 
million sodium-chlorid solution + 2 parts per million of calcium oxid, and 
(5) 4,000 parts per million sodium-chlorid solution + 1 part per million of 
calcium oxid 
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‘TREATMENT OF CEREAL SEEDS BY Dry HEaT 


PLaTE 48. Chevalier barley plants from untreated and treated seed referred 
to in Table III: A.—Plants from untreated seed. B.—Plants from seed 
trembad WIth iy NOMEN Oe. ee uae IRMA FE 390 

PLATE 49. A.—Basal portions of 10 representative Chevalier barley plants, \ 
from untreated and treated seed, selected from the lots illustrated in Plate 
48. B.—Representative Kubanka wheat seedlings from untreated seed 
(6 plants at left) and treated seed (5 plants at right) referred to on p. 385- 
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MEAT SCRAPS VERSUS SOYBEAN PROTEINS AS A SUPPLEMENT TO CORN FOR 
GROWING CHICKS 


PLATE 50. A.—Cockerel No. 43, lot 13, fed on basal ration only. B.—Pullet 
No. 44, lot 13, fed on basal ration only. C.—Cockerel No. 54, lot 10, fed 
on basal ration plus 5 parts meat scraps protein and 5 parts soybean 
meal protein. D.—Pullet No. 825 lot 6, fed on basal ration plus 1o parts 
soybean meal protein 







FURTHER STUDIES OF SOROSPORELLA UVELLA, A FuNGous PARASITE oF Noc- 
TUID LARVA 


PLATE 51. Sorosporella uvella: A.—Infected cutworm torn open, exposing 
the resting-spore aggregations. B.—A single resting-spore aggregation. 
C.—A portion of a resting-spore aggregation germinating in water, showing 
promycelial-like germination, and conidia. D.—A colony of young resting 
spores from an infected insect, showing the manner in which they repro- 
duce. E.—Isolated mature resting spores, some of which show the rup- 
tured walls of previously cohering spores. F.—Mature resting spores ger- 
minating in water. G.—Isaria-like fascicle of cohering conidiiferous hyphe 
which developed when the resting spores of an infected larva were allowed 
to germinate in a moist chamber. H.—Portion of a mature resting-spore 
aggregation. I.—Conidia, or secondary spores. J.—Conidia, or secondary 
spores, germinating. K.—Portion of a section through the body of an 
infected cutworm which had been placed in a moist chamber to induce 
germination of the resting spores, showing the usual type of conidiophores. 
L.—Mature resting spore germinating in water, showing conidiophore with 
verticillately arranged sterigmata. M.—Mature resting spores germinating 
on nutrient agar, showing sessile sterigmata and conidia at one place and 
young resting spores arising by budding at another place. N.—Early stages 
in the germination of mature resting spores in water. O.—Advanced stages 
in the germination of resting spores in water. P.—Sterigmata, showing 
method of conidial abjunction. Q.—Enlarged view of conidial germina- 


tion. R.— Enlarged view of conidia. S.—Torula-like reproduction in 
cuiture. 
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PLATE 52. Sorosporella uvella: A.—Portion of a fat body from an infected 
insect which is being destroyed by an adhering group of young resting 
spores. B, C.—Phagocytes from an infected cutworm with blastocysts of 
the fungus imbedded in them. D, E.—Phagocytes distorted in form and 
partially disintegrated as a result of the action of the enclosed blastocysts. 
F.—The terminal portion of a complexiy branched hypha from nutrient 
agar, showing sterigmata and conidia. G.—Normal blood corpuscles of 
Feltia jaculifera. H.—Resting spore germinating on nutrient agar, show- 
ing hyphz, some of which are producing resting spores. I.—Blastocysts, 
showing method of reproduction. J.—An aggregation of cohering leucocytes 

’ in the substance of some of which blastocyets are to be seen. K.—Portion 
of the intestine of an infected Feltia jaculifera, showing longitudinal and 
transverse muscles connected by a frail membrane within the folds of which 
blastocysts may be seen. L.—Colony of young resting spores from a culture 
which are giving rise to hyphe. M.—Colony from a Petri dish culture, 
showing a mass of ‘young resting spores, some of which have germinated in 
situ by giving rise directly to sterigmata and conidia, and others that are 
producing hyphe. N.—Small phagocytic complex. O.—Portion of one 
hypha rising from a resting spore that had germinated in a Petri dish culture, 
showing sterigmata and conidia 

PLATE 53. Sorosporella uvella: A. Photomicrograph of a stained blood smear 
from an infected cutworm, showing a number of free-floating blastocysts 
and one leucocyte within which are to be seen two blastocysts. B.—Photo- 
micrograph of a water mount of blastocysts which developed on Uschin- 
sky’s medium after inoculation 

PLATE 54. Sorosporella uvella: A.—General appearance of the thallus when 
grown on Molisch’s medium, showing brainlike convolutions and crateri- 
form structure. B.—Streak culture upon beerwort agar, showing shiny 
gelatinous-appearing, grapelike bunches of mature resting spores, some of 
which are germinating 

PLATE 55. Sorosporella uvella: A.—Infected larva of Feltia sp. torn open, 
showing Isaria-like fascicles of conidiiferous hyphe that sometimes develop 
when the resting spores are allowed to germinate in a moist chamber. 
B.—Photomicrograph of a stained cross section of the heart, within the 
cavity of which numerous blastocysts are to be seen 

PLATE 56. Sorosporella uvella: A, B.—Photomicrographs of phagocytic com- 

plexes, showing blastocysts incorporated in the substance of the phagocytes. . 


EuROPEAN Frit FLY In NORTH AMERICA 


PLATE 57. Oscinis frit: A.—Adult. B.—Puparium 


Lire History oF EUBIOMYIA CALOSOMAE, A TACHINID PARASITE OF CALOSOMA 
BEETLES 


PLATE 58. Eubiomyia calosomae: A.—Egg, showing flat side and exit hole 
of larva. B.—Mouth hook of third-stage larva. C.—Third-stage larva 
after preservation in alcohol. D.—Adult of Calosoma sycophanta con- 
taining two second-stage or hibernating larvae of Eubiomyia...... ‘ES Se 

PLATE 59. Eubiomyia calosomae: A.—Puparium. B.—Anal stigmata of 
puparium from slide mount. C.—Section of spine area on segment of 
puparium. D.—Adult female.............ccsccccccecscccecvcccescveses 
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GERMINATION OF BARLEY POLLEN 


PLATE 60. A.—Normal pollen. B.—Bulging of the intine through imbibition. 
C.—The effect of free water when the intine is not ruptured. D.—Pollen 
germinating on a stigma hair; the pollen grain loosened so as to show the 
tube. E.—Germinating pollen. F, G.—Pollen tube................... 

PLATE 61. A.—Normal pollen grains. B.—Same pollen grains after an ex- 

posure of two minutes to dry air 


Basal GLUMEROT OF WHEAT 











PLATE 62. Basal glumerot of wheat: A.—Heads showing diseased glumes. 
B.—Glumes diseased at base. C.—Grains black and full of bacteria at 
base. D.—Young wheat leaves five days after inoculation with Bacterium 
atrofaciens. E.—Glumes inoculated with strain 478. F.—Glumes inocu- 
lated with strain 399. a, Inner face. ........ 00. c cece cece eee e eee ee nee 

PLATE 63. Various types of colonies of Bacterium atrofaciens: A.—Moder- 

ately crowded colonies on agar plate, 3 daysold. B.—Well-isolated colo- 

nies on agar plate, 2 days old. C.—Single colony on agar plate, 20 days 
old. D.—Well-isolated colonies on agar plate, 3 days old. E.—Crowded 
colonies on agar plate, 2 days old. A and E represent the wT ee 

of young colony. F.—Flagella (Van Ermengem’s stain). . 


EFFECT OF THE RELATIVE J,ENCTH OF Day AND NIGHT AND OTHER FACTORS 
OF THE ENVIRONMENT ON GROWTH AND REPRODUCTION IN PLANTS 





PuaTeE 64. A.—Small dark chamber used in the 1918 experiments. B.— 
Larger dark house used in the 1919 tests......... 00.0... cece cece eens 

PLate 65. A.—Peking soybeans exposed to the light for 7 hours daily. B.— 
Control planting of Peking soybeans exposed to the light for the whole 
day—that is, kept out of doors day and night... ........... 0.0... eae 

Pate 66. A.—Peking soybeans exposed to the light for 714 hours daily, 
beginning with the blossoming period. B.—Control planting of Peking 
soybeans kept out of doors throughout the test................... 0 eee 

PLATE 67. A.—Biloxi soybeans exposed to the light for 7 hours daily. B.— 
Control planting of Biloxi soybeans kept out of doors during the test...... 

PuaTE 68. Biloxi soybeans: A.—-Plants in box on left exposed to the light for 
5 hours daily. B.—Plants in box on left exposed to light daily for 7 hours; 
those on right exposed 12 hours daily... 0.00.0... cece cee eee ee eee 

PLATE 69. A.—Biloxi soybeans. Plants in box on right exposed to light from 
daylight to 10 a. m. and from 2 p. m. to dark, a total of 9 to 10 hours daily. 
Plants in box on left exposed to light from 6 a. m. to6 p. m., or 12 hours daily. 
B.—Radish plant in which the seed stalk was transformed into a vegeta- 
tive shoot through the influence of the decreasing length of day. 

PLatE 70. A.—Maryland Mammoth tobacco in 8-inch pots exposed to light 
from 9 a. m. to 4 p. m. daily. B.—Control series of Maryland Mammoth 
Pid REE CAE OT BON os rd ee itive cet eutcerceuahebeteess 

PLaTE 71. A.—Maryland Mammoth tobacco in 12-quart buckets exposed to 

light from 6 a. m. to 6 p. m., or 12 hours daily. B.—Maryland Mammoth 

tobacco in 12-quart buckets exposed to light from 9 a. m. to 4 p. m., or 7 

A.—Control series of Maryland Mammoth tobacco in 12-quart 

buckets left out of doors during the experiment. B.—Aster linariifolius 

L. Plants in box on left exposed to light from 9 a. m. to 4 p. m. daily. 

Plants in box on right left out of doors during the test 
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PLATE 73. A.—Phaseolus vulgaris from Peru and Rolivia exposed to light 
from 9 a. m. to 4 p.m. B.—Control series of Phaseolus left out of doors 
during the experiment 

PLATE 74. A.—Mikania scandens 1,. exposed to light from 9 a. m to 4 p. m. 
daily. B.—Control plants of Mikania left out of doors during the test... ... 

PLATE 75. A.—Ragweed. Plants on left exposed to light from 9 a. m. to 4 
p. m. daily. Plants on right left out of doors as controls. B.—Radish. 
Plants in box on left exposed to light from 9 a. m. to 4 p. m. daily....... 

PiatTe 76. A.—Portion of stem of Maryland Mammoth tobacco plant, showing 
the sharp delimitation of dying back of the original growth as controlled by 
the appearance of new shoots. B.—Triangular type of shade with cheese- 
cloth covering, used in the 1916 test with soybeans 

PLATE 77. A.—Shade cloth, 6 by 6 mesh. B.—Shade cloth, 8 by 10 mesh. 
C.—Shade cloth, 12 by 12 mesh. D.—Shade cloth, 12 by 20 mesh. E.— 
Standard cheesecloth used in 1916 experiments 

PLATE 78. A.—Soybeans growing in box set in soil (covers removed), shaded 
with 12 by 12 mesh netting. B.—Series of consecutive plantings of soy- 
beans in the field during the summer 

PLATE 79. A.—Soybeans growing in four boxes set in the soil and provided 
with removable covers. B.—Carrots. Plants in box on left exposed to 
light from 9 a. m. to 4 p. m. daily 


TEXT FIGURES 
NoTES ON THE COMPOSITION OF THE SORGHUM PLANT 


Development of the proximate and mineral constituents of the sorghum 
plant in the later stages of growth 
. Total weight of proximate constituents in a single sorghum plant dur- 
ing the later stages of growth 
. Development of the proximate and mineral constituents of the leaves 


. Total weight of proximate constituents in the leaves of a single sorghum 

NR asics eR gees icky HRT, otip Aik ae ROR eas Ud Set eal ee 
5. Development of the proximate and mineral constituents of the seed 

heads of sorghum 

. Total weight of proximate constituents in the seed head of a single sor- 
ghum plant 

. Development of the proximate and mineral constituents of the bagasse 
PIS Fok Gore cals bens price pid nied Ba camels Mod unearth ah es 

. Total weight of proximate constituents in the bagasse of a single sor- 
ghum plant 

. Development of the percentages of dry matter in the various parts of 
the sorghum plant 

. Development of the crude protein in the various parts of the sorghum 
NS, Up SLMS Sire ian Gap inde dete e Fees Uc ares cok 

. Development of the ether extract in the various parts of the sorghum 


. Development of the crude fiber in the various parts of the sorghum 

BN ice net avs ad Sly NS Gig diel oh LES Gage ¥ gk Spend MOR MATTE MTS GARE 

3. Development of the nitrogen-free extract in the various parts of the 
sorghum plant 

. Development of the ash content in the various parts of the sorghum 
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Fic, 15. Development of the composition of the ash in various parts of the 
sorghum plant 
16. Distribution of the sugars and other solids in the various joints of sor- 
SES CIN 8.65 AIFS Eo Aa eale POR AM a ess 
17. Development of the constituents of the juice of sorghum 
18. Comparison of Early Amber sorghum grown in Minnesota with that 
grown in the District of Columbia 


Rate oF ABSORPTION OF Som, CONSTITUENTS AT SUCCESSIVE STAGES OF 
PLANT GROWTH 


Fic. 1. Growth reached by barley at different periods of cutting. 

ment of 1910 

. Growth reached by barley at different periods of cutting. Experi- 
ment of 1917 

. Relation of growth of barley to absorption of potassium, nitrogen, 
phosphate, calcium, and magnesium, for entire plant except roots. 
Experiment of 1916 

- Relation of growth of barley to absorption of potassium, nitrogen, 
phosphate, calcium, and magnesium, for entire plant except roots. 
Experiment of 1917 

. Relation of growth of barley to absorption of potassium, nitrogen, 
phosphate, calcium, and magnesium, for stems and leaves. Experi- 
ment of 1916 

. Relation of growth of barley to absorption of potassium, nitrogen, 
phosphate, calcium, and magnesium, for heads. Experiment of 


. Relation of growth of barley to absorption of potassium, nitrogen, 
phosphate, calcium, and magnesium, for stems and leaves. Experi- 
ment of 1917 

. Relation of growth of barley to absorption of potassium, nitrogen, 
phosphate, calcium, and magnesium, for heads. Experiments of 


. Absorption of nitrogen by barley, expressed as the nitrate (NO,) 
equivalent and computed to parts per million of soil 
. Absorption of potassium by barley, computed to parts per million of 
soil 
. Absorption of calcium by barley, computed to parts per million of 
soil 
. Absorption of magnesium by barley, computed to parts per million of 
soil 
13. Absorption of phosphorus by barley, expressed as the phosphate 
(PO,) equivalent and computed to parts per million of soil........ 


RELATION OF THE CONCENTRATION AND REACTION OF THE NUTRIENT MEDIUM 
TO THE GROWTH AND ABSORPTION OF THE PLANT 


Fic. 1. Water cultures, series 1. Graph showing net absorption in parts per 
million from solutions of four concentrations: Solution I with con- 
centration of 0.10 atmospheres. Solution II with concentration 
of 0.32 atmospheres. Solution III with concentration of 0.85 atmos- 
pheres. Solution IV with concentration of 2.07 atmospheres 
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Water cultures, series 1. Graphs showing comparison between per- 
centage of total nutrient absorbed and percentage of total water 
transpired with solutions of four concentrations 

. Water cultures, series 2. Graph showing absorption of nutrients from 
solutions of three concentrations during latter part of growth cycle. 

. Water cultures, series 3. Graph showing absorption of nutrients from 
solutions of two concentrations and two reactions 


RECENT STUDIES ON SCLEROTIUM ROLFSII SACC. 


. A, intracellular nature of Sclerotium rolfsii hyphae in cantaloupe tissue; 
B and C, manner in which the fungus pierces host cells; D, E, and F, 
method of budding and formation of new mycelial growth; G, man- 
ner of growth of mycelium, forming strands; H, dissolved middle 
lamellae of host cells 


YELLOW-BERRY IN HARD WINTER WHEAT 


. Percentage by weight of yellow-berry kernels in pure-bred wheats and 
their control, 1908 
. Relation between date of harvesting and percentage of yellow-berry. . 


BACTERIAL BLIGHT OF SOYBEAN 


. Bacterium glycineum: From 72-hour growth on potato agar, stained by 
Duckwall’s method to show flagella 


NATURE AND CONTROL OF APPLE-SCALD 


. Relative rate of cooling of apples in commercial and ventilated barrels: 
A, Grimes apples in a storage room already filled with cold fruit; 
B, York Imperial apples in a storage room still receiving a large bulk 
of warm fruit 

. Relative carbon-dioxid content of the air in ventilated and commer- 
cial barrels during the first weeks of storage: A, Grimes apples in a 
storage room already filled with cooled fruit; B, York Imperial apples 
in a storage room still receiving a large bulk of fresh fruit 


NITROGEN METABOLISM OF Two-YEAR-OLD STEERS 


. Nitrogen metabolism of steers in the maintenance lot 

. Nitrogen metabolism of steers in the one-third feed lot................. 

. Nitrogen metabolism of steers in the two-thirds feed lot................ 
4. Nitrogen metabolism of steers in the full feed lot...................005 


PHYSIOLOGICAL STUDY OF THE PARASITISM OF PYTHIUM DEBARYANUM HESSE 
ON THE Potato TUBER 


Fic. 1. Drawing to illustrate growth of a Pythium hypha in potato tissue 
. Drawing to illustrate method of cell-wall penetration in cells I, IV, 


Cotton Rootrot Spots 


. Diagram of plot Bs-4, showing by the brushlike lines the portions of 
the rows in which the cotton plants were killed by rootrot in 1916 

. Diagram of plot Bs-4, showing by the heavy lines the portions of the 
rows in which the cotton plants were killed by rootrot in 1917....... 
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Fic. 3. Diagram of plot Bs-4, showing by the diagonal hatching the portions 
of the rows in which the cotton plants were killed by rootrot in 1918. 

. Diagram of plot Bs-4, showing the portions of the rows in which the 
cotton plants were killed each year by rootrot in 1916, 1917, and 1918. 

. Diagram of plot A4-19, showing the portions of the rows in which the 
cotton plants were killed each year by rootrot in 1916, 1917, and 1918. 

. Diagram of plot A6-3, showing the portions of the rows in which the 
cotton plants were killed each year by rootrot in 1916, 1917, and 1918. 

. Diagram of plot Bs—3, showing the portions of the rows in which the 
cotton plants were killed each year by rootrot in 1916, 1917, and 1918. 


AppLE-GRAIN APHIS 


Fic. 1. Effect of temperature upon the duration of the larval stages of the 
apple-grain aphis 


RELATION OF MOISTURE IN SOLID SUBSTRATA TO PuHysioLoGicaL SALT BAL- 
ANCE FOR PLANTS AND TO THE RELATIVE PLANT-PRODUCING VALUE OF 
VaRIOUS SALT PROPORTIONS 


. Diagrams showing the position of the cultures producing the nine 
highest yields of wheat tops in each series 

. Average absolute yields of wheat tops for low, medium, and high 
moisture content of sand cultures 

. Diagrams showing the position of the cultures producing the nine 
highest yields of wheat roots in each series 

. Average absolute yields of wheat roots for low, medium, and high 
moisture content of sand cultures 

. Amounts of water lost by transpiration from wheat plants grown in 
sand cultures with low, medium, and high moisture content 

. Water requirement (in cubic centimeters per gram) of wheat tops grown 
in sand cultures with low, medium, and high moisture content 

. Water requirement (in cubic centimeters per gram) of wheat roots 
grown in sand cultures with low, medium, and high moisture content. 374 


MzaT Scraps VERSUS SOYBEAN PROTEINS AS A SUPPLEMENT TO CORN FOR 
GROWING CHICKS 


Fic. 1. Graph showing the rate of growth of males and females in all lots 


EuRoPEAN Frit FLY In NortH AMERICA 


Map showing distribution of Oscinis frit 
. Egg of Oscints frit 
. Newly hatched larva of Oscinis frit 
. Full-grown larva of Oscinis frit 
. Oscinis frit: Mouth hooks of full-grown larva 
. Oscinis frit: Female abdomen, distended with eggs and ovipositor pro- 


LEPIDOPTERA AT Licut TRAPS 


. Light traps: A, opening for cone; BBBB, plates of glass; C, glass tube 
to convey acid; D, glass jar to hold cyanid; E, glass funnel 
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DETERMINATION OF NORMAL, TEMPERATURES BY MEANS OF THE EQUATION 
OF THE SEASONAL TEMPERATURE VARIATION AND A MODIFIED THERMO- 
GRAPH RECORD 


Fic. 1. Synoptic chart of annual temperature marches at selected stations in 

the United States 

2. Mean monthly temperatures for Utah 

3. Average Utah thermograph records for various seasons. . 

4. Actual thermograph records taken at widely separated stations ; in n the 
United States 

5. Hourly variation of temperatures expressed in percentages of the mean. 

6. Effect of storm on diurnal variation of temperature 


TEMPERATURE RELATIONS OF CERTAIN PoTato-RotT AND WuT-PRODUCING 
FUNGI 


Fic. 1. Graph showing the rate of growth of Fusarium coeruleum on potato agat 
at different teinperatures 
2. Graph showing the rate of growth of Fusarium discolor var. sulphureum 
on potato agar at different temperatures 
. Graph showing the rate of growth of Fusarium eumartii on potato agar 
at different teniperatures 
. Graph showing the rate of growth of Fusarium oxysporum on potato 
agar at different temperatures 
. Graph showing the rate of growth of Fusarium radicicola on potato agar 
at different temperatures 
. Graph showing the rate of growth of Fusarium trichothecioides on potato 
agar at different temperatures 
. Graph showing the rate of growth of Verticillium albo-atrum No. 426 on 
potato agar at different temperatures. . 
. Graph showing the rate of growth of Ve rhicilium albo- af No. 427.0 on 
potato agar at different temperatures. ...............0...02. 000005. 
. Graph showing the total amounts of growth produced by different 
potato-rot and wilt-fungi during the first seven days on potato agar 
at diferent temperatures 


GERMINATION OF BARLEY POLLEN 


. Period of receptivity of the stigma under field conditions as shown by 
the number of seed produced when 4o flowers were pollinated on 
emasculation and the same number on six successive days after 
emasculation 

. Number and percentage of seed produced hy the use of pollen from 
anthers at various stages of development before and after dehiscence. . 


Errect OF THE RELATIVE JLANGTH OF Day AND NIGHT AND OTHER 
Factors OF THE I!NVIRONMENT ON GROWTH AND REPRODUCTION IN 
PLANTS 


Fic. 1. Graph showing the shortening of the vegetative period preceding flower- 
ing soybeans which results from progressively later planting during 
the growing season 

2. Graph showing changes in length of day during the growing season in 
the latitude of Washington, D. C 

3. Graph showing the progressive decrease in height attained by Biloxi 
soybeans as the date of planting is delayed beyond late spring..... 





